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(g) Process for the preparation of a unit for the determination of 
tube or set of test tubes thus prepared and process for cai 

Process for the preparation of a unit for the determina- 
tion of residues of antibiotics and sulphas in biological 
liquids, the unit thus prepared and process for carrying out 
the determination. Spores of a microorganism showing a 
broad aensitivity for the antibiotics and sulphas to be tested 
are introduced into an agar solution so that they cannot 
germinate but stay alive, while by addition of a email amount 
of trimethoprim the sensitivity for sulphas is Increased, 
.whereafter the agar solution is allowed to solidify in tubes of 
^ 'preferably transparent material. The unit Is very useful for 
^ the determination of residues of antibiotics end sulphas in, 
e.g. -milk by less skilled persons. 



of antblotieB ami auiphas in biological Kquids, 
out the determination. 
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TITLE MODIFIED 

Analysis unit see fronl page 

The invention relates to a process for the preparation of 
a unit for determining residues of antibiotics and sulphas in 
biological liquids , such as millc^ meat juice, ser\un and urine. 
The invention further relates to the unit itself, prepared by 
means of the process according to the invention, and to the 
large scale application of the process. 

A similar process has been described by Gudding, Acta Vet. 
Scand. 17 (1976) paces 458 to 464, using plates with an agar 
mediu.^ in the manner as described by Galesloot et al, Netherlands 
Milk and Dairy Journal 16 (l962) pages 89 to 95, in which, how- 
ever, the agar medium has been adapted to enable determinations 
Of sulphas by the addition of trimethoprim (Merck Index 9th Ed. 
No. 9377), Sulphas are, generally speaking, compounds with a 
substituted or unsubstituted SO^HH^-^group at the para site of 
a substituted or unsubstituted aniline nucleus, such as sulpha- 
methoxazole /"4-amino-N-( S-methyl-S-isoxazolyl )benzenesulphonamide7. 
In this process use is made of, inter alia, the thermophilic micro- 
organism Bacillus stearothermophilus var. calidolactis, which is 
preferably incubated at about 60^C in order to avoid interferences 
by microorganisms present in the sample to be tested. In addition 
to the fact that fresh plates have to be prepared for each 
determination, the result of the test can be read not earlier 
than 6 hours after starting it. 

The practice, however, needs a quicker test, using ready- 
for-use requirements, and giving a result within a few hours. In 
addition, the practice needs a test, which does not necessarily 
involve qualified laboratory personnel, and which may be carried 
out by, e.g. the truck driver transporting the milk from the 
farmer to the factory. 

British Patent Specification Wo. 1,467,439 describes a test 
starting indeed from ready-f or-use requirements. That test gives 
a result within Ij- to 4 hours, generally within 2 to 3 hours. 
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•.d out by unqualified personnel, but the test 
a«d may be carried out by q ^tibiotics in 

,s suitable for .be .eter.xnatxo„ ^ ^^^^ 
..ological liquids. " ^f^; J, determination o. 

and shovs too little sensxxxvxty 

sulphas. . „ the test described in British 

• ition of lulpxas, 1.4 with tn 

l-o""- . ■ „.oviaM • process for til. prejar- 

^„.fcre th. inv»txo» prov..« " ,.v.<bioti=s 
arion of a unit for the deter ^^^^ ^ ^^^^^ ^^^^ .^.^^^ 

a„d sulphas in biological Ixqux ^ ^^^^ ^ ^icroorcanism. 

.eru. or urine. ---;;X ,o;.he antibiotics and sulphas 
Shoving a broad "^""^^"^^^^^^ , ^ optionally buffered 

, ,o be determined, are ^^^^ germinate by 

agar solution in temperature, but stay alive, and 

.ac. Of nutrients and/or by ^^^^^ presence of 

such an amount, that the ^ „ear the 

„,^,ients and by incubatxon at ^,,,,,,,anism. vill 

, optimal temperature fo. - ,,,, ...... .s observable 

,.ov i« a Short txme to such ^^^^^^^^ ^^^^^^^^ ^ 
by means of an indicator, wh ^ ^.^^i^etboxybenzyD-l , 3- 

trimethoprim T^^^'-^;;;^ ^i^^s is increased but the 
pyrimidine7 the -"^^^^j/^,,^ i«.Xuenced. the agar 

,5 speed is not or ^^^^l^^^^l^,^ .ubes and. if the 
solution is then alloved to ^^^^^^^^^^ ,,„,ared 

...rients for the grovtW ^^^^^^ ^^^^^^^^ 

separately, the indicator xs 

or to the nutrients. ^^^^^ing to the invention enable 

The test tubes prepared according ^^^^in 2 to 

30 ^"'^ .4.v.4« 1— to A hours, generaxj-y 

„ obt.« . r«ult. u^id contains or 

3 .o^s, -"^-^ ' °' «cas. or a pr.de«»x..o 

not contain an ».tiWo"<= " ' J^'^^^ that the test 

eon=«>tr.tion. It has "/^^^^ „..i^, ^ reported 

35 succeeds also without .--^^V the -diu„ descried in 

Guddin.. so that. ,,e,.«. -a, he used as such. 

British patent Specxfxca 
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It has also surprisingly been found that the time for reading 
the result is not necessarily extended. Thus, by choosing a 
suitable trimethoprim concentration and reading on acid form- 
ation or reduction, for instance according to the vertical 
5 diffusion test method of British Patent Specification Ko. 
1f467,439, the test time according to that method may be 
maintained. It is appreciated that Gudding used a trimethoprim 
concentration of 0.25 Pg/ml, whereas, according to the invention 
the trimethoprim concentration may be lover, as indicated herein 
10 after. 

Trimethoprim appeared not or substantially not to influence 
the keepability of the spores. Furthermore, such a unit may be 
s tor able for more than a year. 

Examples of tubes useful for the purpose of the invention 
15 are transparent tubes, single or in a set or combined to a 

block of translucent material provided with a nximber of holes 
shaped therein. 

The nutrients necessary for the growth of the microorganism 
are preferably included in a tablet or in a disc of filter 
20 paper or anything like that. The tablet or the filter paper 

disc is placed on the agar medium before carrying out a test. 
Nutrients, e.g. in a tablet may also be included in the test 
tube beforehand, whereby preferably measures are taken to avoid 
• moisture transport from the agar medium into the tablet. This 
25 may be done, e.g. by coating the tablet with a moisture-resist an 
layer, for example a wax, which coating* must disappear during 
the test. A wax having a melting temperature of 35 to 55*C, 
preferably 40 to 45*C, is suitable for that pwpose. The 
nutrients must contain at least an assimilable carbon source, 
30 e.g. glucose, an assimilable nitrogen source, e.g. peptone, 

and a source of growth factor and minerals, e.g. yeast extract. 
If the nutrients are included in the agar medium the unit 
should be stored at temperatures belov those where the spores 
germinate (2 to 10*C), 

The indicator used is an acid— base indicator for a pH of 
about 5.5, preferably bromocresolpurple or phenolred, or a 
redox indicator, preferably 2 , 3, 5-triphenyltetrarolium chloride 
or Brilliant black. 
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^Spares of, preferably, thermophilic spore-forming bacterid 

which are sufficiently sensitive for the compounds to be tested, 

»ay be used for the invention. A suitable spectrum of sensitivi* 

ties for the various antibiotics and sulphas may be obtained b*:* 

using a single bacterium strain or a mixtxire of bacteria. Spores 

ixseful for the invention are those from spore-forming bacilli 

shoving a sufficient sensitivity for the antibiotics and sulphas 

to be tested, such as Bacillus calidol actis (Hussong et ai, 

J. Bact. 15 (1928) pages 179 to 188), Bacillus subtili? . 

Bacillus mecaterium . Bacillus cereus . Bacillus stearothermophi lus 

(Sergey's Manual of Determinative Bacteriology, 7th Ed. f:957) 

pages 6l 3 to 693), the thermophilic bacilli described t^y 

Galesloot et al, Netherlands Milk and Dairy Journal ^5 (l959) 

pages 155 to 179, Bacillus stearothermophilus var, calidolactis , 

described by Mol, Netherlands Milk and Dairy Journal 23 (l969) 

pages 153 to 162 and Bacillus calidol actis Strain C 953 from 

the Netherlands Institute for Dairy Investigation (Nederlands 

Instituut voor Zuivel-Onderzoek) at Ede (Galesloot et al, 

Netherlands Hilk and Dalxy Journal 16 (l962) pages 89 to 95). 

The spores of the strain Bacillus stearothermophilus var. 

calidolactis t deposited at the Laboratory of Microbiology of 

the Technical University of Delft under number LMD 74,1 

- where the strain is available to the public - is preferably 

used. Another successful strain is the strain Bacillus 

steaj-othermophilus ATCC 7954. These microorganisms are very 

sensitive for penicillins. They are crowing fast and show 

the additional advantage of their optimal growing temperature 

being so high that other microorganisms generally do not grov, 

resulting in only a small chance of those microorganisms being 

interfering. . Preferably, the microorganism further shows a 

high sensitivity for other antibiotics. 

The medium according to the invention contains, for instance^ 
c o 6 7 

about 10 to about 10% preferably 10 to 10 t spores of the 

microorganism per ml of the agar medium. The preparation of the 

spore-<:ontaining agar medium is further described in British 

Patent Specification No. 1,467,439. 



, 0005891 

The eupount of trimethoprim, used according t.o .the invention^ 
is suitable for the dc* i^nriination of 0.05 to 2 |ig/ml of most of 
the generally used sulphas in the sample. Suitably about 10 to 
about 120 pg, preferably 20 to 60 of trimethoprim are used 

5 per litre of the mediuia. 

The invention further relates to a test tube or a set of 
test tubes, vhich may be combined to a block of test tubes , 
for the determination of residues of antibiotics and sulphas 
in biological liquids, such as milk, meat juice, serum and 

10 urine, obtained by means of the process according to the 

invention. For the design of a set of test tubes, cf. British 
Patent Specification Ko. 1,467,439. 

Another feature of the invention is a process for the 
determination of residues of antibiotics and sulphas in 

15 biological liquids, such as milk, meat juice, serum and urine, 
characterized in that a predetermined amount of the sample to 
be tested is placed in the tube obtained according to the 
invention, and is left there or removed aifter a sufficiently 
long time, e.g. 15 to 30 minutes for the diffusion of the 

20 residues of antibiotics and sulphas, subsequently if necessary 
the nutrients are placed on the agar medium, and the contents 
of the test tube are incubated at or near the optimal temperature 
for the microorganism during a predetermined period aTter vrhich 
the indicator^olour is observed, indicating the presence or 

2 5 absence of an antibiotic and/or sulpha above a certain minimum 
concentration. The test is very simple to be carried out, so 
that qualified personnel is not necessary for the test. The 
determination may be done in to 4 hours ^ preferably 2 to 
3 hours, after starting the test, vhich is msLrkedly shorter 

30 than for the method described by Gudding. 
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Claims. 

1. Process for the preparation of a vnit for the 
determination of residues of antibiotics and sulpheis in 
biological liquids, such as milk, meat juice, serum or urine, 
characterized in that spores of a microorganism^ shoving a 
5 broad sensitivity for the antibiotics and sulphais to be 

determined , are introduced into an optionally buffered agar 
solution in such a manner that they cannot germinate by lack 
of nutrients and/or by lov temperature, but stay alive, and in 
such an ajnotmt that the microorganism, in the presence of 

10 nutrients and by incubation at a temperature at or near the 

optimal temperature for the growth of the microorganism, will grow 
in a short time to such an extent that growth is observable by 
means of an indicator, while further, by addition of an amount of 
trimethoprim ^2t4-diamino-5-(3,4, S-trimethoxybenzyl)-! ,3-pyrimi- 

15 dine7 the sensitivity for si^.phas is increased but the speed is 
not or is 5ubstantis^.ly not influenced, the agar solution is then 
allowed to solidify in tubes and, if the nutrients for the growth 
of the microorganism are prepared separately, the indicator is 
added either to the ageo^ solution or to the nutrients, 

20 2. Process according to claim 1, characterized in that the 

nutrients are included in a tablet or filter paper disc to be 
placed on the agar before ccorying out the test. 

3. Process according to claim 1 or 2, characterized in that 
the indicator is an acid— base indicator, preferably bromocresol- 

25 purple or phenolred, or a redox indicator, preferably 2,3,5- 
triphenyltetrazolium chloride or Brilliant black. 

4« Process according to any one of the^ preceding claims, 
characterized in that the spores of the microorganism are 
derived from Bacillus s t ear o thermophi lus « Bacillus subtilis , 

30 Bacillus megaterium or Bacillus cereus ^ preferably Bacillus 
stearothermophilus var . calidolactis (LKD 74, l). 

5. Process according to claim 4, characterized in that 

5 8 6 7 

about ID to about 10 , preferably 10 to 10 spores per ml 

of agar medium are used. 

35 6. Process according to any one of the preceding claims, 

characterized in that about 10 to about 120 ^g, preferably 

20 to 60 |ig, of trimethoprim per ml of medium are used. 
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7. Process according to any one of the preceding claims, 
characterized in that transparent test tubes, single or in a 
set or combined to a block of translucent material provided 
with a number of holes shaped therein, are xxsed. 
^ 8. Test tube or set of test tubes, vhich may be combined 

to a block of test tubes, for the determination of residues of 
antibiotics and sulphas in biological liquids, such as milk, 
meat juice, serum or urine, obtained by means of the process 
according to any one of the preceding claims. 

^- Process for the determination of residues of antibiotics 
and sulphas in biological liquids, such as milk, meat juice, 
seruni and urine, characterized in that a predetenr^ined amount 
of the sample to be tested is placed in a tube obtained according 
to the invention, and is left there or removed after a suffi- 
ciently long time, e.g. 1 5 to 30 minutes for the diffusion of 
the residues of antibiotics and sulphas, subsequently if 
necessary the nutrients are placed on the agar medium and the 
contents of the test tube are incubated at or near the optimal 
temperature for the microorganism during a predetermined period 
after vhich the indicator-colour is observed, indicating the 
presence or absence of antibiotic and/or a sulpha above a 
certain minimum concentration, 

10. Process according to claim 9, characterized in that 
the incubation time is between 1^ to 4, preferably 2 to 3 hours. 
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